. The dashed line indicates the point at which the solvated proton moves into the second solvation shell. ). We have also included the maximum (red) and minimum (green) interpolations of <λ> (top panels), which are then integrated with respect to distance (bottom panels). The standard deviations are noted in grey: 0.14 and 0. , the latter being mentioned in the main text. The time-averaged constraint force (<λ>) for both systems is shown in Figure S3 . Figure S4 . Although the solvated proton is partially transferred to the second solvation shell while d(O→H) = 1.0 Å, when the constraint is released the proton returns to the reaction site within 0.4 ps. CSA with an electron acceptor in a constrained environment
Calculation standard deviation

Figure S3 The time-averaged constraint force (<λ>) as a function of d(O→H), contracting from d(O→H
Here we outline a treatment of Mn ion that will serve throughout the simulations to establish the stable electron acceptor Mn 3+ /Mn 2+ . We do this first by examining the system where no constraint is placed upon the Mn ion environment. The different solvation environments observed are shown in Figure S6 .
Mn(OH) 3
Mn ( , it was observed that there was a significant amount of activity around the Mn ion. The Mn 3+ ion spontaneously reacted with the surrounding water molecules to form a Mn(OH) 3 complex (see Figure S6) Figure S6 ).
The Mn ion had been introduced as an electron acceptor, but does not behave as an innocent bystander. In order to establish an innocent bystander, we constrain the solvation shell of Mn based on the Mn(H 2 O) 4 structure. Figure S6) . 3+ was seen to stabilise in the second shell. Only the first solvation shell is well defined, at around 4 Å. The 'second' solvation shell is a broad distribution from 5 Å. This is likely due to the high mobility of the water molecules during this simulation, as demonstrated in Figure 7 , where the O with three H atoms moves from 4.5 -6 Å over the course of the simulation. Figure S10 Gaussian fits used to determine − and its standard deviation. E KS -E KS min is the KS Energy normalised such that the global minimum of all KS energies is 0. The interval size is given by (E KS max -E KS min )/3000, which is equal to 0.009 eV. The KS energy distributions do deviate to some extent from a single Gaussian distribution; in the top panel one could suppose the overlap of two Gaussians. This deviation can be attributed to the fluctuations in the hydrogen bonding network of the solvent, which at this time-scale retains a memory of the initial configuration. In order to get memory-less distribution, the simulation would either have to be repeated with different initial conditions, or extended for a significant amount of time. Nevertheless, the estimated <E KS > should not be effected, especially considering the standard deviation. . Over the timescale of the calculations the accumulated average is seen to stabilise. This stabilisation implies that the simulation length is indeed long enough to provide a reliable estimate of − .
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